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ABSTRACT 
Handwriting is one of the main activities in which children engage in 
during their learning years. Studies support the supposition that adequate handwriting is a 
necessary skill for a child to succeed in elementary school and beyond (Feder & 
Majnemer, 2003). It is estimated that 30% to 60% of a child's school day is spent 
completing written work (Marr, Windsor, & Cermak, 2001; McHale & Cermak, 1992). 
This written work is the primary means by which a teacher evaluates the child's learning. 
Studies have shown that legibility and handwriting speed influence a child's success in 
school (Graham, 2011). However, 10% to 30% of elementary school aged children have 
handwriting problems (Karlsdottir & Stefansson, 2002). Because children are required to 
submit written assignments in nearly every class beginning in the first grade, they 
typically fall behind academically when completion of these assignments becomes 
burdensome and time-consuming (Graham, 1992; Hammerschmidt & Sudsawad, 2004). 
As a result, learning is impaired, grades suffer, and the child may experience poor self-
esteem (Engel-Yeger, Nagauker-Yanuv, & Rosenblum, 2009; Feder & Majnemer, 2007). 
Without formal intervention, children who have difficulty with handwriting in 
Vl 
kindergarten through second grade continue to struggle as they progress through school 
and in many cases achieve less school success as the cognitive and motor demands 
increase (Graham, 2011). This author proposes it as essential that all preschool children 
be screened for indicators of possible future handwriting problems during their pre-
kindergarten year. Unfortunately, screening proves to be a problem because at present 
there are few assessments that are appropriate for measuring handwriting skills in 
children under the age of five (Hoy, Egen, & Feder, 2011; van Hartingsveldt, De Groot, 
Aarts, & Nijhuis-Van Der Sanden, 2011). Furthermore, the handwriting assessments that 
do exist are not appropriate for use with preschool aged children. Occupational therapists 
(OT) try to circumvent this shortcoming by using a combination of several fine motor and 
visual motor tests to ensure a comprehensive assessment of the motor aspect of 
handwriting skills (Feder, Majnemer, & Synnes, 2000). This is both costly and time-
consuming as the OT must have access to more than one assessment tool, and must allot 
the time to administer each one. 
The focus of this project is to develop a screening to measure the potential for 
future handwriting difficulty in elementary school by detecting deficits with the 
underlying motor performance factors necessary for adequate handwriting precision in 
preschool aged children. In addition, the author proposes the development of an 
intervention program specifically designed for preschool aged children. While there are 
intervention programs currently available to work with this age group, a comprehensive 
program that evaluates and provides intervention strategies for preschool aged children 
does not currently exist (Asher, 2006). 
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Chapter 1: Introduction 
Handwriting, a complex perceptual-motor skill, is one of the main activities in 
which a child engages during his or her learning years. Studies support the supposition 
that adequate handwriting is a necessary skill for a child to succeed in elementary school 
and beyond (Feder & Majnemer, 2003), as it is estimated that 30% to 60% of a child's 
school day is spent completing written work (Marr, Windsor, & Cermak, 2001; McHale 
& Cermak, 1992). This written work is the primary means by which a teacher evaluates 
the child's learning. Studies have shown that legibility and handwriting speed influence a 
child's success in school (Graham, 2011). It is important, therefore, to ensure that 
children have adequate handwriting skills early in their learning years. There is a tacit 
expectation that the majority of children entering kindergarten should be able to identify 
most letters and, after some formal instruction, form these letters graphically. It is this 
author's position, supported by the literature, developmental theory and motor learning 
theory, that an optimal time for introducing and initiating the learning of handwriting 
skills is during the preschool years (Gerde, Bingham, & Wasik, B., 2012) in order to lay a 
strong foundation of writing readiness to prepare the child for his or her handwriting 
experiences in kindergarten and elementary school. 
To become a proficient writer, a child must integrate two critical aspects of 
writing, namely the lower-level motoric skills and the higher-level process-oriented 
skills. (Medwell & Wray, 2007; Hoy, 2011; Volman, van Schendel, & Jongmans, 2006). 
The motoric aspect of handwriting refers to the child's ability to manipulate a writing 
utensil to form letters and words. With consistent exposure and practice, handwriting 
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performance should progress from a novel motor act to an automatic skill (Tucha, Tucha, 
& Lange, 2008). The process-oriented aspect, conversely, represents the stage at which 
the writer is no longer focusing on the physical act of writing, but is using words to 
communicate thoughts and ideas. Acquisition of these two different types of skills, the 
motoric and the process-oriented, generally occurs in a chronological sequence in which 
motoric skills are learned first and then followed, given time and consistent practice, by 
higher-level process oriented skills (Exner, & Henderson, 1995). At the point at which 
writing becomes automatic, the writer's attention can be devoted almost fully to higher-
level cognitive tasks such as vocabulary selection and written expression of ideas. 
Typically, these more advanced skills are in place by the third grade (Feder & Majnemer, 
2007). 
Unfortunately, in 10% to 30% of children, this progression to motor automaticity 
does not occur when normally expected (Karlsdottir & Stefansson, 2002). In these cases, 
the child is forced to continue to allocate a portion of his or her attentional resources to 
the motor aspect of learning, such that the act of writing is laborious. Because children 
are required to submit written assignments in nearly every class beginning in the first 
grade, they typically fall behind academically when completion of these assignments 
becomes burdensome and time-consuming (Graham, 1992; Hammerschmidt & 
Sudsawad, 2004). As a result, learning is impaired, grades suffer, and the child with poor 
handwriting may experience poor self-esteem (Engel-Yeger, Nagauker-Yanuv, & 
Rosenblum, 2009; Feder & Majnemer, 2007). 
It is this author's position that it is imperative to identify these difficulties with 
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developing motor handwriting skills before formal education begins, when the focus of 
handwriting is still on motor output rather than as a method of communication or an 
indicator of learning. Furthermore, it is the author's position that the pre-kindergarten 
school year is the optimal time to intervene because children are not yet required to use 
handwriting as a functional form of communication or to demonstrate knowledge of what 
is being learned in the classroom (Tucha, Tucha, & Lange, 2008). In preschool, the 
handwriting demand required of a child is typically isolated to only the motor skills 
needed to form letters. Therefore, all of the child's attentional capacity can be used to 
work on mastery of motor handwriting tasks. 
This author therefore proposes that it is essential that all preschool children be 
screened for indicators of possible handwriting problems during their pre-kindergarten 
year. This proves to be a problem because at present there are few assessments that are 
appropriate for measuring handwriting skills in children under the age of five (Hoy, 
Egen, & Feder, 2011; van Hartingsveldt, De Groot, Aarts, & Nijhuis-Van Der Sanden, 
2011 ). Furthermore, the handwriting assessments that do exist are not appropriate for use 
with preschool aged children and the underlying fine motor performance factors required 
to handwrite. Occupational therapists try to circumvent this shortcoming by using a 
combination of several fine motor and visual motor tests to ensure a comprehensive 
assessment ofthe motor aspect of handwriting skills (Feder, Majnemer, & Synnes, 2000). 
This is both costly and time-consuming as the interventionist must have access to more 
than one assessment tool, and must allot the time to administer each one. 
In response to the problems outlined above, the focus of this doctoral project is to 
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develop a means to measure the potential for future handwriting difficulty in elementary 
school by detecting deficits with the underlying motor performance factors necessary for 
adequate handwriting precision in preschool aged children. In addition, the author 
proposes the development of an intervention program specifically designed for preschool 
aged children. While there are intervention programs currently available to work with this 
age group, a comprehensive program that evaluates and provides intervention strategies 
for preschool aged children does not currently exist (Asher, 2006). 
The author has been engaged in developing a handwriting screening for preschool 
aged children that includes an administration manual and complementary intervention 
program. The screening is constructed to be appropriate for children ages 4 years 0 months 
through 6 years 0 months. It was developed to screen a child' s visual motor integration, 
pencil control, fine motor dexterity and crossing midline skills. Each of these skills are 
thought of as the foundation skills required for adequate handwriting (Case-Smith & 
Pehoski, 1992; Laszlo & Bairstow, 1984; Maeland, 1992; Tseng & Murray, 1994; Weil & 
Amundson, 1994). This measure is intended to be an efficient and effective screening tool 
that can identify preschool aged children at risk for handwriting problems that are likely to 
arise in elementary school and that can also guide the provision of in-classroom 
handwriting instruction. The accompanying intervention program was created to be 
appropriate for use in the pre-kindergarten classroom. The purpose of this complete 
program is to ensure that each child enters elementary school equipped with the motor 
skills necessary for the acquisition of automatic handwriting, so that the child can focus 
his or her attention on learning how to use writing as an effective form of communication. 
4 
Chapter 2: Theory and Evidence Base to Support the Proposed Project 
Overview of the Problem 
As previously stated, acquisition of automatic handwriting skills in children is 
critical, and researchers theorize that once a child is able to handwrite automatically, 
attention demands are freed up for more advanced process-oriented skills (Marr, 
Windsor, & Cermak, 2001; McHale & Cermak, 1992). This automaticity then enables 
students to attend fully to the more content-oriented aspects of written expression such as 
sentence structure, story formulation, and spelling, which increasingly becomes the 
teaching focus beginning as early as the first grade (Christensen, 2004). Handwriting is 
then considered in terms of its usefulness for producing words, numbers, and sentences 
that are meaningful and related to what is being taught in the classroom (Berninger, 
1994). If a child labors too long over the motor aspect of handwriting, the overall quality 
of his or her schoolwork may suffer, as studies show that legible handwriting has been 
linked to school achievement and success (Graham, 1992). Daniel and Froude (2010) and 
Markham (1976) found that students who produced high quality work content with poor 
handwriting received lower grades than students that produced the same work content 
with good handwriting. Additionally, there is evidence supporting a link between the 
impact poor handwriting has on lowering grades and the child' s confidence and self-view 
as a student (Engel-Yeger, Nagauker-Yanuv & Rosenblum, 2009). 
Without formal intervention, children who have difficulty with handwriting in 
kindergarten through second grade continue to struggle as they progress through school 
and, in many cases, achieve less school success as the cognitive and motor demands 
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increase (Graham, 2011). Given this research evidence and the fact that the literature 
shows that 1 0% or more of children will struggle with achieving adequate handwriting 
skills in elementary school (Karlsdottir & Stefansson, 2002), this author proposes it as 
essential that all preschool children be screened for indicators of possible future 
handwriting problems during their pre-kindergarten year. The pre-kindergarten preschool 
year is the optimal time to intervene because children are not yet required to use 
handwriting as a functional form of communication or to demonstrate knowledge of what 
is being learned in the classroom (Tucha, Tucha, & Lange, 2008). It will be seen in later 
sections of this chapter that there is a lack ofhandwriting assessments or screenings, as 
well as interventions, suitable for this age group. 
Use of Developmental Theory to Explain the Problem 
The focus and methods of this doctoral project are consistent with both 
developmental theory and motor learning theory as they apply to handwriting issues. 
Proponents of developmental theory postulate that learning and skill acquisition follow a 
developmental sequence (Cole, 2008) and posit an age and stage process. The results of 
current research in developmental theory indicate that handwriting is a complex motor 
activity where lower-level perceptual motor and higher-level cognitive processes 
continually interact and mature over time (Medwell & Wray, 2007; Hoy, 2011; Volman, 
Schendel & Jongmans, 2006). The underlying mechanisms responsible for handwriting 
difficulties have yet to be fully understood, but there is evidence suggesting that early 
deficits with perceptual-motor function are associated with poor handwriting (Berninger, 
1994; Christensen, 2004). Experts in early motor development have shown that children 
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begin to engage in prewriting perceptual motor skills such as scribbling with crayons and 
imitating vertical lines as early as 12 months of age (Beery, 1989; Henderson & Pehoski, 
1995). Over time and with practice, these prewriting skills mature and by 36 months of 
age, it is developmentally appropriate for a child to form vertical lines, horizontal lines, 
and circles (Beery, 2006). By age four, a typically developing child should be able to 
successfully manipulate a writing utensil to produce basic shapes, lines, and letters. This 
becomes the basis for forming words and sentences (Beery, 2006; Henderson & Pehoski, 
1995). By 72 months or six years of age, a child should be able to form more complex 
shapes, including all letters of the manuscript alphabet (Beery, 2006). 
A key postulate of developmental theory is that children who present with below 
average skills for their age level have experienced a deficit in an earlier stage of 
development. Those who struggle to produce age-appropriate handwriting in elementary 
school may have failed to develop mature prewriting perceptual motor skills. For these 
children, the earlier stages of immature or impaired perceptual-motor development must 
be readdressed through formal intervention in order to remediate the handwriting 
problem. To accomplish this, occupational therapy is typically the discipline charged 
with remediation of handwriting problems in elementary school (Volman, van Schendel, 
& Jongrnans, 2006). 
Yet there is a problem with the way the evaluative system currently functions. 
Under the current United States educational system in many schools, the time span can be 
lengthy between identification of a handwriting problem and the completion of 
intervention measures to correct it. In a typical scenario, a child' s handwriting difficulties 
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are often first identified by a kindergarten or first grade teacher. The teacher speaks with 
the child's parents and suggests the child undergo a thorough evaluation. Once parental 
consent is obtained, an occupational therapist or a psychologist from the school's special 
education department evaluates the student. If the child is deemed eligible for services, 
parental consent must be obtained again before the child can begin a handwriting 
remediation program. This lengthy period from identification to qualification and 
intervention can span half a school year or longer. During this time, the child may fall 
farther behind peers in skills, feel self-conscious about his or her abilities, or seem 
reluctant to engage in writing and drawing activities (Feder & Majnemer, 2003; Graham, 
2011). 
A typical handwriting remediation program of this nature and implemented at this 
stage is both time-consuming and costly. Not only does it require involvement from the 
special education department's occupational therapist, but may warrant the use of 
expensive assistive technology, and require extra individual attention from the child's 
classroom teacher. If potential handwriting problems could be detected at the preschool 
level, this complicated remediation process could be avoided. Children identified as 
having problems via early screening could receive intervention and work on handwriting 
readiness skills at the point of new learning and acquisition of letter formation before 
remediation of a problem is necessary. 
From a developmental perspective, specific training appropriate to the preschool 
stage (Beery, 1967; Benbow, 1995), could allow children with handwriting issues to 
receive the help they need early; then they could enter kindergarten with the foundational 
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skills needed for formal handwriting instruction methods instead of requiring specialized 
services later in the elementary grades. The alternative intervention the author proposes 
in this paper is designed to reduce or eliminate special education program costs, improve 
classroom dynamics, and prevent issues with self-confidence or self-esteem in these 
children (Feder & Majnemer, 2003). 
Use of Motor Learning Theory to Explain the Problem 
According to motor learning theory, students progress through three learning 
stages in order to acquire a new motor skill. Guided by practice and feedback, children 
learning to handwrite move through these stages, advancing from experiencing the motor 
skill as novel to the fmal stage where it becomes automatic. It is important for 
handwriting to become an automatic skill so that the child can focus his or her attention 
on using handwriting as a method of communication to express thoughts and ideas and to 
complete written assignments. Children who lack automatic handwriting skills require 
more time to complete written assignments (Feder & Majnemer, 2007), produce poorer 
quality written work (Graham, 1990) and may struggle with self-esteem issues around 
their ability to write (Engel-Y eger et al., 2009). 
The three phases of motor learning, first suggested by Fitts (1964), are known as 
the cognitive phase, the associative phase and the autonomous phase. The cognitive phase 
occurs when an individual initially encounters a novel motor action or activity, as the 
learner must begin by understanding what the movement entails. During this phase of 
learning, ample cognitive activity is required so that the individual can develop strategies 
to attempt the novel motor act. While practicing the motor action, feedback and error 
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detection influence the individual's ability to retain efficient strategies and discard 
ineffective or poor strategies. During this phase the learner makes the greatest gains in 
performance (Fitts, 1964). 
Feedback and error detection during the cognitive phase are hypothesized to be 
highly effective (Schmidt & Lee, 2005) when an individual is learning a new motor act. 
Proponents of current motor learning theory postulate that two types of feedback, 
intrinsic and extrinsic, influence memory and practice. Intrinsic feedback includes the 
input received by the senses via the visual, auditory, tactile, and proprioception systems 
and is inherent to the motor act. Extrinsic feedback, which is the information provided 
from an external source, is related to the outcome of the action and is referred to as 
knowledge of results (KR). The concept ofKR, developed by Adams (1971), modified by 
Schmidt (1975), and present in contemporary motor learning theory, is based on the 
postulate that an individual will learn a motor action more readily and permanently when 
aware of what the end result of the movement should be. In this case, the learner receives 
KR information after providing a motor response. This information indicates to the 
learner the success of certain actions with regard to the end goal of the motor act (Adams, 
1971 ; Schmidt, 197 5). 
According to motor learning theory, intrinsic and extrinsic feedback both serve 
as the basis for a learner to detect errors made while practicing the motor program. Error 
detection provides the opportunity for the individual to make corrections during the next 
motor trial in order to achieve more effective motor performance as practice continues. It 
is important that the learner attend to the intrinsic and extrinsic feedback signals that he 
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or she receives in order to make the changes necessary to master the motor task at hand. 
If a child has difficulty perceiving incoming visual, auditory, or proprioceptive 
information, or lacks an understanding of what the end result should be, he or she will 
struggle to develop the skills necessary to properly learn any novel motor action (Adams, 
1971; Schmidt, 197 5). 
The second phase of motor learning, the associative phase, begins once the 
individual has determined the most effective way to complete the motor act. During this 
phase the learner engages in a process of adaptation to enhance how he or she performs 
the motor task at hand. Motor learning theorists postulate that this is the longest phase of 
motor learning (Schmidt & Lee, 2005). It is in this phase that the individual practices the 
movements and makes small adjustments to the motor pattern so that the movements 
become more consistent and effective. Motor learning theorists believe that feedback, 
especially verbal feedback, is less important during this phase. Instead, the learner 
focuses more on how to perform the given motor task rather than what movement should 
be made, something that was necessary in the cognitive phase. 
The final phase of motor learning is the autonomous phase. Learners enter this 
phase after months or even years of practice and learning in the associative phase. In this 
fmal phase of motor learning, the individual is able to engage in the motor act without 
having to devote conscious attention to the actions required, because the motor skill has 
become automatic. This automaticity allows the individual to simultaneously engage in 
the motor act while attending to other aspects of the task or to something else entirely 
(Schmidt & Lee, 2005). 
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Figure 1 provides a visual diagram highlighting how motor learning theorists 
envision the process by which individuals learn novel motor acts. It depicts the three 
phases of motor learning, namely cognitive, associative, and autonomous, as well as the 
influence of practice, attention, feedback and error detection at each of these three phases. 
This diagram supports the postulate that, while an individual is processing the 
information necessary to learn a novel motor program, memory, error detection, 
feedback, and attention are necessary components that impact practice and later mastery 
of new motor skills (Adams, 1971 ; Schmidt, 1975) during the three phases of learning. 
Figure 1. Visual Map of Normal Motor Acquisition According to Motor Learning Theory 
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According to motor theory, given an adequate amount of feedback and practice, a 
child with appropriate error detection and attention skills should progress from the first 
phase, learning the basic movements needed to write, to stage three, automatic 
handwriting, by the third or fourth grade (Klein, Guiltner, Sollererder, & Cui, 2011). 
However, a child will struggle to acquire adequate prewriting, and later handwriting, 
capabilities if he or she has impaired feedback, attention, or error detection skills. This 
means that, regardless of the amount of time he or she is exposed to the motor activity, if 
feedback, attention and/or memory are impaired, the child will not acquire the motor act 
correctly. Furthermore, the student will become "stuck" in phase one or two of the motor 
learning process, rarely progressing to the final stage of automatic handwriting skills 
(Asher, 2006; Medwell & Wray, 2007). Children will also struggle to achieve automatic 
handwriting if they lack adequate experience practicing handwriting skills, (Levine, 
1987) as motor learning theorists posit that practice is necessary to acquire automatic 
motor skills. 
By engaging in a structured handwriting program in preschool, children have 
more time to practice this important communication tool. This extra time may allow 
children who struggle with learning how to write to progress to automatic handwriting 
skills by first grade (Berninger, 2012), so limited attentional resources are freed up to 
support the student in his or her ability to focus on generating ideas, and on choosing 
words and sentence structure (Medwell & Wray 2008). First grade is the time in a child' s 
academic career when spelling, composition, and creative writing are initiated, so it 
makes sense that a child should have achieved automatic or close to automatic 
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handwriting by this time. By initiating a structured handwriting program in preschool, 
children have two to three years to practice letter formation and thereby encourage this 
automaticity. The program developed by this author supports this supposition, as the 
program was designed as a structured handwriting program specific to preschoolers. 
Shortcomings of Current Assessment Approaches 
The standard assessments used by contemporary programs that are designed to help 
young students learn to handwrite fall short in several areas. In particular, there is 
insufficient emphasis on internal factors. Studies indicate that both external and internal 
factors influence handwriting performance. External factors include materials and 
instructional methods used, as well as the learning environment (Henderson & Pehoski, 
1995; Asher, 2006). Internal factors, namely a child's acquired foundational skills and 
abilities, include visual motor integration, visual perception, motor planning, in-hand 
manipulation and kinesthetic awareness (Henderson & Pehoski, 1995; Amundson, 2001; 
Asher, 2006). Handwriting assessments currently available measure only a child's ability 
to copy and form letters with the proper size, spacing, legibility, and speed. These 
instruments consequently address handwriting output but not the internal factors that 
influence handwriting. With regard to providing the best assessment for preschool aged 
children, this characteristic of existing assessments could be considered a gap or 
shortcoming. Lack of a standardized and fully efficacious handwriting assessment tool is 
evident. 
Feder, Majnemer, and Synnes (2002) found that, when evaluating handwriting 
skills in preschool children, most occupational therapists use the standardized 
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handwriting assessment tools available, yet supplement them with an eclectic approach 
that employs a combination of motor assessments to evaluate visual motor integration, 
sensorimotor performance, and fine motor performance (Feder, et al., 2000; Woodward 
& Swinth, 2002). The combination of motor assessments typically employed by an 
occupational therapist to assess handwriting includes portions of the Beery-Buktenica 
Developmental Test of Visual-Motor Integration (Beery, 2006), and the Bruininks-
Oseretsky Test of Motor Proficiency (Bruininks, 2005; Feder, et al, 2000). While this 
wide-ranging approach to assessment may provide a comprehensive understanding of 
internal factors influencing a child's handwriting skills, it is both costly and time 
consuming; some estimate that school occupational therapists spend up to four hours 
evaluating a child's handwriting skills (Asher, 2006). Available motor assessments are 
described in Table 1. 
Another problem with the current manner of assessing children in this area is a 
result of the fact that, though there are seven motor assessment tools specifically designed 
to measure handwriting, as described in Table 2, only two of the seven were designed for 
preschoolers, namely the School Assessment of Motor and Process Skills (School-
AMPS) and the Shore Handwriting Screening for Early Handwriting Development. The 
remaining five tools were designed for children at least five years of age and older. The 
screening developed by this author was specifically designed to measure handwriting 
performance in preschool aged children. Furthermore, it contains items that measure 
children's ability to motorically cross midline, as well as their visual perception, pencil 
control and dexterity; all skills recognized as prewriting skills (Amundson, 2001; Tsend 
15 
& Murray, 1994; Weintraub & Graham, 2000). 
Table 1. Commonly Used Motor Assessment Instruments to Evaluate Handwriting Skills 
Name of Tool & Age Time to Other Information 
Author/s Ran2e Administer 
The Beery- Buktenica 2-100y 2-12 min - Norm-referenced, clinician-administered 
Developmental Test of - Developmental sequence of geometric forms to 
Visual-Motor be copied with paper and pencil 
Integration-5 111 Ed. - Two supplemental tests: (a) Visual Perception 
(Beery VMI) (VP)- matching shapes to stimulus form; (b) 
Motor Coordination (MC) -tracing within a 
Beery & Bee_ry_(2006) confined space 
Bruininks-Oseretsky 4- 21y 45-60 min - Norm-referenced, clinician-administered 
Test of Motor - Performance items, including fine-motor tasks, 
Proficiency- Second Short Form such as copying and tracing, and gross-motor 
Edition (BOT -2) 10-15min tasks, such as sit-ups and running speed 
- Fine-motor precision, fine-motor integration, 
Bruininks & Bruininks manual dexterity, bilateral coordination, 
(2005) balance, running speed and agility, upper-
extremity coordination, strength 
Clinical Observation of 6-12 y 15-20 min - Norm-referenced screening tool, clinician-
Motor and Postural 6m administered 
Skills-Second Edition - Six motor performance items based on Ayres's 
(COMPS) clinical observations: slow movements, rapid 
forearm rotation, finger-nose touching, prone 
Wilson, Pollock, Kaplan, extension posture, asymmetrical tonic neck 
& Law (1994, 2000) reflex, supine flexion posture 
Movement Assessment 4- 12y 20-40 min - Norm-referenced, clinician-administered 
Battery for Children - Performance items resulting in Total 
(Movement ABC) Impairment Score 
- Separate checklist completed by teachers to 
Henderson & Sugden assess classroom/school tasks using a Likert 
(1992) scale 
- Manual dexterity, ball skills, dynamic balance 
Peabody Developmental Birth- 45-60 min - Norm-referenced, clinician-administered 
Motor Scales-Second 7y - Assessment of reflexes, stationary skills, 
Edition (PDMS-2) locomotion, object manipulation, grasping, 
visual motor integration 
Folio & Fewell (2000) 
Quick Neurological 5-18y 20 min - Screening, norm-referenced, clinician-
Screening Test-II- administered 
Second Revised Edition - Assessment of performance in manual 
(QNST- II) dexterity, spatial orientation, fine and gross 
motor movements, visual tracking, and tactile 
Mutti, Martin, Sterling, perceptual activities 
& Spaulding (1998) - Maturity of motor development; skill in 
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controlling large and small muscles, motor 
planning and sequencing, sense of rate and 
rhythm, spatial organization, visual and 
auditory perceptual skills, balance and 
cerebellar-vestibular function 
School Function 5-lly 1 1;2-2 hrs - Criterion-referenced, judgment-based 
Assessment (SF A) for full questionnaire completed by school 
assessment; professionals who know the student well 
Coster, Deeney, 5-10min - Task supports -physical tasks assistance, 
Haltiwanger, & Haley for physical tasks adaptations, cognitive/behavioral 
(1992) individual tasks assistance, cognitive/behavioral tasks, 
scales adaptations activity performance - travel, 
maintaining and changing positions, 
recreational movement, manipulation with 
movement, using materials, setup and cleanup, 
eating and drinking, hygiene, clothing 
management, up/down stairs, written work 
Wide Range Assessment 3-17y 15-30 min - Norm-referenced, clinician- administered 
of Visual Motor - Performance items including copying designs, 
Abilities (WRA VMA) matching pictures, placing pegs 
- Assessment of visual-motor and fine motor 
Adams & Sheslow skills 
(1995) 
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Table 2. Commonly Used Handwriting Assessments and Screenings 
Name of Tool & Age Time To Other Information 
Author/s Range Administer 
Evaluation Tool of 6y - 12y 20-25 min - Criterion-referenced clinician-administered 
Children' s Handwriting 6M - Grade 1, 2 students write in manuscript 
(ETCH) - Grade 3-6 students write in cursive 
- Legibility and speed measured in tasks 
Amundson (1995) similar to classroom 
- Observation sections: pencil grasp, pencil 
management, classroom behavior 
- Alphabet from memory, upper and 
lowercase; numerals from memory, 1-20; 
near point copying; far point copying; 
manuscript to cursive transition; dictation; 
sentence composition 
Handwriting Assessment K-61h Variable - Clinician-administered 
Protocol 2nd Edition grade - Near-point copy, far-point copy, dictation, 
writing from memory, composition 
Pollock, Lockhart, 
Blowes, Semple, 
Webster (2009) 
Minnesota Handwriting l st_2nd 5 min - Norm-referenced clinician- administered 
Assessment (MHA) grade - Near-point copy assessment of manuscript 
writing 
Reisman (1999) - Scores that rate legibility, form, alignment, 
size, spacing 
School-Assessment of 3-12y 60-80 min - Standardized, criterion referenced; clinician 
Motor and Process Skills administered 
(School AMPS) - Assessment of pen/pencil writing tasks, 
coloring tasks, cutting and pasting tasks, 
Fisher, eta! (date) computer writing tasks, and math tasks. 
Inclusion of a comprehensive teacher 
interview 
Scale of Children's Kinder- Variable - Clinician administered 
Readiness in Printing garten - Measurement of child ' s ability to copy all 
(SCRIPT) lower case letters and 8 upper case letters of 
the manuscript alphabet 
Weil (1994) 
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Shore Handwriting 3-7y 15-20 min Screening 
Screening: For Early - Postural control, hand control, letter/number 
Handwriting formation, and environmental factors 
Development 
Shore (2004) 
Test ofHandwriting 5-18y 10 min - Norm-referenced clinician-administered 
Skills-Revised (THS-R) - Student writing of letters, words, sentences, 
and numbers ; spontaneously, from dictation, 
Milone (2007) or by copying 
- Student writing from memory, uppercase 
alphabet in order; writing from memory, 
lowercase alphabet in order; dictation, 
uppercase letters out of order; dictation, 
lowercase letters out of order; dictation, 
single numbers out of order; copy-selected 
uppercase letters; copy-selected lowercase 
letters; copy words; copy sentences; written 
words from dictation 
Shortcomings of Current Intervention Approaches 
Occupational therapists and early elementary school teachers often recommend 
specific handwriting instructional programs to teach and/or remediate handwriting 
difficulties. Of the five depicted in Table 3, the programs most often used with preschool 
aged children are Handwriting Without Tears and Loops and Other Groups. Studies have 
been conducted to determine the relative effectiveness of these programs, but there is 
little evidence supporting the use of one over another (Asher, 2006). One consistent 
finding across multiple studies is that handwriting intervention is effective when an 
emphasis is placed on practice (Asher, 2006; Hoy, Egan & Feder, 2011; Tucha, & Lange, 
2008). While each program described in Table 3 has opportunities for practicing the skills 
being taught, none place a primary emphasis on practice. Three of the programs, First 
Strokes, Handwriting Without Tears, and Loops and Other Groups, emphasize the 
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teaching of letters in groups either based on the letter's first stroke or common movement 
pattern. Two of the programs, Big Strokes for Little Folks and Loops and Other Groups, 
are considered remedial interventions and appropriate for use with children five and older 
with identified handwriting difficulties. No other handwriting program currently available 
offers both a screening and an intervention protocol appropriate for teaching prewriting 
skills to preschool aged children. 
Table 3. Widely Used Handwriting Intervention Programs 
Name of Tool & Presence of Other Information 
Author/s Practice 
Component 
Big Strokes for Little Yes: - Remedial intervention program for children ages 6-12 
Folks Reproducible years who exhibit moderate to severe difficulties with 
worksheets printing skills 
Bonnie Levine Rubell - Contains an extensive pre-writing section to develop 
the following skills: 
- Left to right and top to bottom visual motor sequencing 
· visual-motor sequencing · visual closure · geometric 
shape drawing 
- Basic line conceptualization 
- Appropriate for in-classroom instruction 
First Strokes Yes: - Multi-sensory handwriting program designed to teach 
Booklet and print handwriting on a multi-sensory basis 
Jan McCleskey, MA, worksheets - Large gross-motor (kinesthetic) learning of the lower 
OTR available and upper case, print letters 
- Teaching method according to letters' "first strokes" 
such as a circle, short lines, tall lines and leaning 
letters 
Handwriting Without Yes: - Developmentally based 
Tears Booklets and - Appropriate for children of all abilities 
worksheets - Multi-sensory teaching aids and methods 
Jan Olsen OTR available - Appropriate for both classroom and individual 
instruction 
Loops and Other Yes: - Designed for students with learning disabilities and 
Groups Reproducible perceptual delays 
practice sheets - Letters are taught in groups that share common 
Mary Benbow available movement patterns. 
- Appropriate for use in a typical mainstream classroom 
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Proposed Intervention for Children at Risk for Handwriting Problems 
Based on a comprehensive review of the literature and of the current handwriting 
assessments and interventions available for use, it is evident that a comprehensive 
handwriting screening is needed to assess prewriting skills in preschool aged children in 
order to identify possible handwriting problems early. Additionally, a complimentary 
handwriting program is also needed for this age group, one that is not only 
developmentally appropriate, but that also places a strong emphasis on practice and 
feedback to teach prewriting and handwriting skills. 
Since no measure is currently available to officially assess handwriting problems 
in children younger than six years of age, the proposed means to remediate this situation 
is the Letter Leaders Handwriting Screening for Preschoolers (Letter Leaders HSP). This 
program was developed based on a review of the evidence literature and with significant 
input from other pediatric occupational therapists and statisticians. It is the belief of this 
author that the Letter Leaders HSP, which is based on motor learning theory, will make 
early detection possible in those children who are unlikely to progress to the automatic 
phase of handwriting skill without intervention. 
If the Letter Leaders HSP is used in preschool classrooms to detect probable 
handwriting problems, it could have an indirect impact on both qualitative and 
quantitative changes in children' s handwriting skills before they enter elementary school. 
The quantitative changes that could occur would be the result of early detection followed 
by subsequent handwriting intervention. These changes might include faster letter and 
word formation, completing work on time and improved on-task behavior. The 
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qualitative changes that could occur would also be the result of early detection and then 
subsequent intervention. These changes might include improved legibility of written 
work, improved automaticity while forming words and letters, better pencil 
control/dexterity, and improved self-confidence. 
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Chapter 3: Description of Proposed Program 
Overview of the Letter Leaders Handwriting Program 
The program proposed by this author is called the Letter Leaders Handwriting 
Program. It is a comprehensive handwriting readiness product and includes (a) a 
screening to identify preschool-age children with probable handwriting problems, (b) the 
Handwriting Screening for Preschoolers (HSP), (c) an accompanying informative manual 
and, (d) an intervention protocol. This comprehensive handwriting program was designed 
for preschool learners or for handwriting remediation with elementary-age children. The 
complete program is designed for use in a traditional preschool setting, an early Head 
Start-style program, an early-grades elementary school classroom, or in a one-to-one 
session between a child and an occupational therapist. It can be used on its own or as a 
compliment to other programs already in place. 
The expected short-term outcome of the complete Letter Leaders program is 
development of a strong foundation of a child' s motor skills, specifically skills required 
to encourage automaticity with the motor aspect of handwriting. The expected long-term 
outcome is achievement of controlled, fluid, and legible handwriting that children in 
elementary school use to demonstrate knowledge and understanding of what they are 
learning in the classroom. 
The Letter Leaders Handwriting Screening for Preschoolers (HSP) 
The Letter Leaders Handwriting Screening for Preschoolers (HSP) is an eight-
item instrument intended to identify handwriting difficulties in preschool-aged children 
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four years six months, through six years zero months of age. The HSP measures 
dexterity, fine motor control, visual motor integration skills and crossing midline, as 
these domains have been found to be good indicators of handwriting performance 
(Amundson, 2001; Tsend & Murray, 1994; Weintraub & Graham, 2000). The HSP is 
comprised ofthree sections: 
• Timed Motor Control Vertical and Horizontal Line Formation (two subtests) 
• Repeated Visual Motor Integration Activity (five subtests) 
• Timed Motor Control Spiral Maze (one subtest) 
This breakdown into sections is designed to be a quick and efficient way to determine 
whether a preschool child may be at risk for handwriting problems. 
Methods of the HSP as demonstrated in convenience study. 
To establish the reliability of the HSP, a pilot study was conducted January 1, 
2012 through June 1, 2012, to collect preliminary data. The goal of this study was to 
determine whether the HSP has good test-retest and inter-rater reliability. Ethical 
approval of the study was received from Boston University's Internal Review Board. 
Study Participants. 
The participants in the convenience sample for this study included nine males and 
seven females (N=16), a group of sixteen typically developing children attending a 
private preschool in Denver, Colorado. All sixteen students presented with a strong right-
hand preference. Ages ranged from four years seven months to five years seven months. 
Ethnic distribution of the participants was 82% Caucasian, 6% Asian and 12% Hispanic. 
Teachers sent home consent forms to the parents of all25 children in the class. 
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Nineteen consent forms were returned. Three of these children were not included in the 
study because one child moved out of state, one was absent on the second day of testing, 
and the third was unable to follow the directions to complete the HSP. 
Study Procedure. 
In order to assess test-retest reliability, two trained expert pediatric occupational 
therapists (not this author) initially invited the children included in the study to sit at a 
table located at the back of their classroom to complete the HSP. Two weeks after the 
initial session, the same therapist conducted a repeat assessment of these children. Inter-
rater reliability was obtained by having a third rater re-score each HSP within two weeks 
of the second test administration. This third rater was an expert pediatric occupational 
therapist trained to score the HSP. She did not participate in data collection. The third 
rater had access to the administration manual for the measure. The data were then 
analyzed by a statistician using SPSS software, specifically SPSS-13. 
Study Data Analysis. 
Pearson product-moment correlations were used to determine test-retest reliability 
on each item. Cronbach's alpha was used to determine the inter-rater reliability. 
Study Results. 
Pearson product-moment correlations were calculated between the two 
administrations of the HSP for each child (see Table 4). A moderate correlation (r =.52-
.68) was found for seven of the 11 possible scores and indicated statistically significant 
test-retest reliability. The remaining four correlations were low (r = .06-.49). 
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Table 4. Pearson Product-Moment Correlations to Establish Test-retest Reliability 
Subtest 
V erticalline total score 
Vertical line number of points 
Horizontal line total score 
Horizontal line number of points 
Visual motor vertical line 
Visual motor horizontal line 
Visual motor circle 
Visual motor diagonal line 
Visual motor plus shape 
Spiral maze total time 
Spiral maze number of touches 
* p < .05 
**p < .Ol 
Correlation 
0.54* 
0.19 
0.65** 
0.68** 
0.57* 
0.53* 
0.65** 
0.49 
0.52* 
0.06 
0.25 
Cronbach's alpha was used to calculate inter-rater reliability (see Table 5). Nine 
of the subtests showed excellent inter-rater reliability (a =0.89-1.0). Two of the visual 
motor subtests, the circle (a= .70) and diagonal (a= .75), showed adequate inter-rater 
reliability. 
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Table 5. Cronbach 's Alpha Calculation to Establish Inter-rater Reliability 
Subtest Alpha 
Vertical line total score 1.0* 
V erticalline number of points 0.98* 
Horizontal line total score 1.0* 
Horizontal line number of points 0.96* 
Visual motor vertical line 0.97* 
Visual motor horizontal line 0.90* 
Visual motor circle 0.70* 
Visual motor diagonal line 0.75* 
Visual motor plus shape 0.89* 
Spiral maze total time 1.0* 
Spiral maze number of touches 0.99* 
* p < .05 
Study Discussion. 
The purpose of the pilot study was to collect preliminary data on the reliability of 
the HSP. Results indicate moderate test-retest reliability and high inter-rater reliability. 
These results suggest a larger multi-site study is warranted to more accurately assess 
reliability of the HSP and to determine the validity of this tool. 
Limitations. 
Because this was a pilot study, the sample was small and rather homogeneous. 
The small sample size may have skewed the results. This study was conducted in only 
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one small private preschool classroom. Additionally, the inter-rater reliability data from 
this study may have been inaccurate as a result of classroom environmental differences 
on the two days of data collection. On the first day, the students were aware of and 
preparing for a classroom holiday party that was to occur at the end of the day. No 
atypical events were planned on the second day of data collection. The raters reported 
noticing a difference in energy level and on-task behavior among the students between 
the first data collection session and the second. More research on the HSP is needed to 
determine content validity, predictive validity and to re-examine its test-retest reliability 
with a larger and more diverse sample. 
The Letter Leaders Handwriting Intervention Program 
The Letter Leaders Handwriting Program was developed for use with children 
four years of age and older. It is a structured handwriting instruction program that offers 
the following advantages: 
• Provides developmentally appropriate prewriting activities 
• Teaches letters in groups called Letter Leader Letter Families. The letter groups 
are based on how the letter is formed and the type of lines that comprise the letter, 
whether vertical, horizontal, diagonal, or curved. 
• Includes supplemental activities such as hand strengthening, dexterity, and in-
hand manipulation to support success with pencil control necessary to form letters 
Developmentally appropriate prewriting activities. 
At the beginning of the Letter Leaders Handwriting Program, children first learn 
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foundational activities that include directional concepts and line identification. 
Directional concepts refer to the child's ability to understand and identify the top, bottom, 
and middle of a line, a shape, and a letter. Line identification refers to the child's ability 
to understand and identify a vertical line (known as a "down line" in the Letter Leaders 
program), a horizontal line (known as an "across line" in the program), an arched or 
rounded line (called a "curvy line" in the program) and a diagonal line (referred to as a 
"slide line"). Reproducible worksheets and other interactive activities are used to teach 
these concepts. Understanding the foundation learning activities is integral to success 
with later parts of the Letter Leaders Handwriting Program. This is because directional 
concepts and line identification are used to describe to children how to form lines and 
letter properly. 
The Letter Leaders Program Letter Families. 
In this program, manuscript capital and lower case letters are taught in groups 
known as Letter Leaders Letter Families. These families are groupings of similar letters 
based on the first stroke used to form the letter and the lines that comprise it. The families 
are introduced in a deliberately selected sequence that reflects progressive degrees of 
difficulty with regards to visual motor integration skills. Children are first able to form 
vertical and horizontal lines, then circular shapes, and finally, diagonal lines (Beery, 
1989). 
With this in mind, the first letter family is made up of letters comprised of only 
vertical and horizontal lines, including E, F, H, I , L, and T. Once the child has learned 
how to form this family of letters, he or she progresses to the next group, comprised of 
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curvy lines, including C, 0, G, and Q. The third letter family is made up of letters 
comprised of both vertical and curvy lines, including B, D, P, and R. The fourth family is 
that of diagonal line letters, including A, K, M, N, V, W, Y, and Z. The fifth and final 
Letter Leaders family is the irregular letters of the manuscript alphabet, which include J, 
U, S, and X Once a child has learned how to form all 26 capital letters, then the lower 
case letters are taught in letter families based on the fust stroke used to form the letter. 
Supplemental Activities. 
The supplemental activities available with this program are not pencil and 
paper activities. They are developmentally appropriate fine motor activities specifically 
designed to strengthen a child's hand muscles, promote in-hand manipulation skills and 
enhance ability to manipulate a writing utensil in a dexterous way. These activities are 
provided to compliment the letter formation portion of the program. 
The Letter Leaders Handwriting Program was developed based on the principles 
of motor learning theory discussed in chapter 2. These include (a) learning a novel motor 
action that occurs as a direct result of practice, (b) learning a novel motor action that is 
reinforced by specific internal and external feedback support, and (c) learning a novel 
motor action as a three-stage process from novel to automatic. Guided by these principles 
from motor learning theory, the Letter Leaders Handwriting Program is divided into three 
learning stages: 
• New Learner Phase: "What do I need to do?" 
• Discovery Learner Phase: "How do I do it?'' 
• Confident Learner Phase: "How do I do it automatically?" 
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These divisions were developed to remind users ofthe program that the pace of 
motor learning varies for each child. Children enter prekindergarten with a wide range of 
handwriting abilities that fall within the normal limits of development. Because Letter 
Leaders is based on the developmental as well as the motor theory, all children enrolled 
in the program may progress through each learning stage at their own pace. Some enter 
preschool at the New Learner Phase, while others' capabilities already correspond to the 
Confident Learner Phase at that age. The program is designed to help all children 
progress to the Confident Learner Phase by the end of the pre-kindergarten year so that 
each child is adequately prepared for the handwriting demands of kindergarten and 
beyond. 
Practice and feedback, two main concepts of motor learning theory, are 
incorporated throughout the Letter Leaders program, each being necessary for a child to 
develop proper prewriting and handwriting skills. Through this program, children's 
prewriting skills would improve naturally as a result of practice guided by internal and 
external feedback. Intrinsic feedback, being inherent to the motor act, includes the input 
received by the senses, including the visual, auditory, tactile and proprioception systems. 
Extrinsic feedback, the information provided from an external source, is related to the 
outcome of the action or knowledge of results (KR). The concept ofknowledge of results, 
developed by Adams (1971), modified by Schmidt (1975), and present in contemporary 
motor learning theory today, postulates that an individual will learn a motor action more 
readily and more permanently when he or she is aware of the end result of the movement. 
In Letter Leaders, the learner receives KR information after a motor response. This 
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information indicates to the learner the success of actions with regard to the end goal of 
the motor act. These two types of feedback, intrinsic and extrinsic, serve as the basis for 
the individual to detect errors made while practicing the motor program. This error 
detection allows for corrections during the next motor trial in order to achieve more 
effective motor control as practice continues. It is important that the learner attend to the 
intrinsic and extrinsic feedback signals received in order to make the changes necessary 
to master the motor task at hand. 
One finding consistent across multiple studies when motor activities are being 
learned is the incorporation of rest periods between practice sessions, called distributed 
practice (Krakauer, 2006), that enhance retention of what is being learned. The Letter 
Leaders program encourages practicing one motor task for approximately five minutes at 
any given time. A general rule for the program is one minute for every year of life, so a 
four-and-a-half-year old can practice for 4 Y2 minutes before moving on to a different 
tabletop activity or leaving the activity area altogether. 
Motor learning theorists posit that practice of a task is most effective when it 
varies in some way. The assertion is that varying the way a task is performed increases 
retention of the learned skill and its applicability to real-life situations (Schmidt, 2005). 
The Letter Leaders Handwriting Program encourages the importance of task modification 
by changing either the task or the environment regularly to ensure that the child practices 
one task in a variety of ways. 
Relevant Literature and Policy Supporting the Need for the Proposed Program 
For 10% or more of kindergarten-age children, the acquisition ofhandwriting 
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skills does not come without difficulty (Henderson & Pehoski, 1995). By first or second 
grade, many of these children present with significant handwriting problems that are 
likely to have a long-term negative impact on school performance. It is imperative that 
researchers and educators develop ways to identify these issues in children as early as 
developmentally appropriate in order to prevent such hardship. Progress in this area is 
being made, and a number of models and programs do exist to address the issue. 
One model, Developmentally Appropriate Practice (DAP), originally described by 
Bredekamp (1987), takes into account a child's developmental readiness for tasks and 
activities. DAP requires that education curriculum be appropriate for an individual child's 
age and developmental status and demands that best practice for educating young 
children be based on knowledge and facts about human development (Coople & 
Bredekamp, 201 0). Proponents of this model suggest that children's learning experiences 
across the early childhood years (birth to age eight), and particularly between pre-
kindergarten and third grade, need to be far better integrated and aligned, and that early 
childhood programs need to provide more enriching and intensive learning experiences 
(Coople & Bredekamp, 2010). The authors ofDAP propose that screening for 
preschoolers is appropriate for use with children ages four through six years zero months, 
the time when children are first learning how to handwrite. In a similar way, the Letter 
Leaders HSP, along with its accompanying intervention program, can be used to teach 
children proper handwriting in a way that encourages automaticity by third grade. 
Another model, Response to Intervention (RTI), an academic intervention model, 
is used in many public schools across the United States for providing early assistance to 
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children who demonstrate difficulty learning at a rate that is expected for their age and 
grade level (Klotz & Canter 2007). RTI adheres to the following core assumptions: (a) 
that early intervention is critical for preventing initial problems from getting out of 
control, (b) that implementation of a multi -tiered service delivery model is necessary, and 
(c) that screening of all children is necessary to identifY students who may be at risk for 
poor learning outcomes (Klotz & Canter, 2007). 
RTI suggests a three-level system of prevention with the primary level including 
high-quality core instruction. The secondary level of this model includes evidence-based 
intervention( s) of moderate intensity. The tertiary prevention level includes 
individualized intervention(s) of increased intensity for students who show minimal 
response to secondary prevention (Klotz & Canter, 2007). Similar to the RTI in this way, 
children involved in the Learning Letters program could participate at varying levels of 
intensity. The complete program could be used to teach handwriting to children who 
show varying levels of difficulty with the acquisition of handwriting skills. Letter 
Leaders is appropriate for new learners and also as a remediation tool for older children 
who have been introduced to handwriting and struggle to master the skill. 
The intent of the Letter Leaders proposed screening and intervention program is 
aligned with all three of the core assumptions from the RTI. The HSP could be 
administered to all children during their prekindergarten year of school to identifY or 
predict student risk for developing handwriting problems. One of the greatest values of 
the Letter Leaders program is that it can be used to teach all children, those at risk as well 
as those who demonstrate adequate handwriting capabilities. The program uses 
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techniques that support learning at a pace that is unique to the individual and can enhance 
any child' s ability level. More guidance and intervention activities can be utilized as 
necessary, for children who demonstrate more need. 
The education models described above emphasize early screening, identification 
and intervention, individualized developmentally appropriate curriculum, and outcome 
research. They have been recognized as appropriate aspects of evidenced-based practice 
(VanDerHeyden & Jimerson, 2005; National Governors Association Center for Best 
Practices, 2010; Copple & Bredekamp, 2010). The complete Letter Leaders program 
supports these initiatives but is related specifically to developmental readiness for 
handwriting. The research is clear on the need for early intervention to prepare children 
for the demands of kindergarten, and in recent years the value of early screening 
measures has been recognized at the national level. After President Barack Obama's 
election to his first term in office, published material from his administration (United 
States Department of Education, n.d.) stated this: 
"The years before a child reaches kindergarten are among the most critical in his 
or her life to influence learning. President Obama is committed to providing the 
support that our youngest children need to prepare to succeed later in school. The 
President supports a seamless and comprehensive set of services and support for 
children, from birth through age 5." (Para. 1) 
During the 2013 State of the Union Address, President Obama revisited this goal again 
adding, " ... high quality preschool should be available to every child in America ... Every 
dollar invested in preschool education, saves $7.00 later on." 
(from: http:/ /useconomy .about.com/od/Po1itics/p/20 13 -State-of-the-Union-Address.htm) 
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It is hoped that this awareness of the problem at high government levels will 
result in increased pressure on education systems to provide all children with better 
access to early identification and intervention tools in preschool classrooms. The Letter 
Leaders program dovetails perfectly with the stated goals of the Obama Administration, 
providing a comprehensive handwriting tool, from screening to identification to 
intervention so that all children may have adequate time to practice handwriting in order 
to be prepared for the writing demands of elementary school and beyond. 
Expected Outcomes of the Letter Leaders Program 
The complete Letter Leaders program was designed to focus on early detection, 
identification, and intervention of handwriting skills for preschool aged children. Specific 
outcomes were designed to provide the following: 
• Screening of all preschool aged children to encourage early detection of 
handwriting problems 
• Early intervention for those children who show evidence of handwriting problems 
• Implementation of a structured handwriting program based on current evidence 
about handwriting and guided by developmental and motor theories 
• An additional evidence-based assessment tool for pediatric occupational therapists 
Potential Barriers to Implementing the Learning Letters Program 
This project has several challenges to implementation. First, the theoretical links 
between the HSP and the structured Letter Leaders Handwriting Program were created by 
this author and have not otherwise been tested empirically. Second, to purchase and use 
this program, interested therapists, school systems, and educators will incur a cost. This 
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cost may deter some potential users. Third, implementation of the Letter Leaders program 
requires training. This may discourage potential users who have limited time resources. A 
description of the program evaluation planning and its implementation, results, and 
implications for future work follows in Chapter 4. 
37 
Chapter 4: Evaluation Plan 
Introduction 
The purpose of the formative evaluation plan outlined in this chapter is to 
determine whether the Letter Leaders handwriting program is appropriate for use in a 
preschool classroom, as this program was originally designed to be a one on one 
assessment and intervention tool for pediatric occupational therapists. There is a need to 
explore the utility of the Letter Leaders program in a group format, specifically within the 
preschool classroom as directed by the classroom teacher. A formative program 
evaluation focuses on program processes and serves as a means to judge the worth of the 
program while it is taking place. Evaluation results will be used to make adjustments to 
the Letter Leaders program for future classroom implementations. Effective program 
evaluation is an essential practice to monitor the utility of evidence-based practice (Joint 
Committee on Standards for Educational Evaluation. 1994). Program evaluation is 
especially benefici~l to new programs as it aides the user, stakeholders and the 
community in understanding the effectiveness of a program, enhances accountability 
practices, and identifies opportunities to improve the planning and management of 
program activities. (Joint Committee on Standards for Educational Evaluation. 1994). 
This systematic method of evaluation encourages a feedback system between 
stakeholders to ensure that program outputs are doing what they were designed to do in 
an effective and efficient way. 
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Context of the Letter Leaders Program 
The Letter Leaders program is a comprehensive handwriting screening and 
intervention program designed to be appropriate for use with preschool aged children ( 4 
years 0 months through 6 years 0 months). This program, originally developed for use in 
one on one occupational therapy sessions, is based on developmental and motor learning 
theories .. It is the belief of this author, based on a review of the literature and informal 
conversations with interested preschool teachers and administrators, that the Letter 
Leaders program will also be useful for implementation in a classroom environment for 
the following reasons: 
• More children would be exposed to the program. 
• Children would be working on handwriting skills in a natural environment. 
• Many children with handwriting difficulties do not meet the requirements to 
qualify for 1: 1 occupational therapy as described by the Individuals with 
Disabilities Education Act 
• There is a per-child cost advantage to group based, as contrasted to 1: 1, 
intervention. 
Logic Model 
The logic model presented in Appendix A is a visual representation of the 
program evaluation project, intended to serve as a tool for communicating key program 
elements, the rationale for the program, and intended outcomes. As noted in the logic 
model, the primary inputs or resources that make implementation of this program 
evaluation possible are program clients, the author and her staff, community leaders who 
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support the program, and program materials. These resources are critical for supporting 
the program activities and outputs. Program activities include comprehensive trainings 
for participating preschool teachers, consultation and oversight of the implemented 
program, in-service trainings for participating teachers and gathering feedback from 
teachers during and after the implementation of the program. Program outputs include 
completed final versions of program materials, numbers of preschool teachers trained and 
numbers of participating preschool students. The intended short-term outcomes ofthis 
program evaluation focus on the proper training of participating teachers to ensure that 
each is competent in carrying out the Letter Leaders program within the classroom. and 
on raising of teachers' awareness and interest via understanding of the theory and 
evidence behind the Letter Leaders program. These short-term outcomes are intended to 
naturally lead to achievement of the intermediate- term outcome, which is consistent use 
of the Letter Leaders program in the classroom. Finally, the short-term and intermediate 
outcomes lay the groundwork for the long-term outcome, which is an increase in the 
percentage of children entering kindergarten adequately prepared for the handwriting 
demands required for success in the classroom. Prior to implementation, an evaluability 
assessment will be conducted to establish readiness for program evaluation. This author 
will begin the process by communicating with stakeholders to clarify the purpose of the 
program evaluation and to identify which stakeholders are in a position to use the 
fmdings of the evaluation. Next, explicit evaluation questions, questions to be addressed 
during and at the conclusion of the program evaluation, will be generated. Stakeholders 
will review and confmn these questions. Finally, a method of data collection, analysis 
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and storage will be identified. 
Evaluability Assessment 
The evaluability assessment will follow a 5-step process (Joint Committee on Standards 
for Educational Evaluation. 1994): 
Step One: Involve intended users of evaluation information. Program 
administrators and preschool teachers at Blessed Sacrament will be introduced to the 
Letter Leaders program at an informal teacher in-service. Interested teachers and 
administrators will then have the opportunity to express their willingness to participate in 
this program evaluation. 
Step Two: ClarifY the intended program from the perspective of policy makers, 
managers, and staff and other key stakeholders. Once interested teachers and 
administrators are identified, they will be contacted via a follow-up visit, phone contact 
and/or email correspondence for the purpose of answering any questions or concerns 
about the implementation of the Letter Leader program and for gathering additional 
information. 
Step Three: Explore program reality, including the plausibility and measurability 
of program goals and objectives. With some guidance from academic mentors and input 
from Blessed Sacrament preschool administrators, this author will explore the feasibility 
of the implementation of the Letter Leaders program in the pre-kindergarten classrooms 
at Blessed Sacrament Catholic School. 
Step Four: Obtain agreement on any needed changes in program activities or 
objectives. Once step three is complete, this author will obtain final approval from 
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Maureen Matsuura, Blessed Sacrament Preschool Director, to initiate this program 
evaluation. 
Step Five: Obtain agreement on evaluation priorities and intended uses of 
information on program. This author will also obtain signed approval from Ms. Matsuura 
regarding the priorities of the school and usage of information acquired before 
implementing the program evaluation. 
Evaluation Questions 
The following are questions this author believes to be relevant to guide this 
program evaluation: 
1. What is the demonstrated degree of fidelity to the Letter Leaders Program 
rationale and procedure within a classroom setting? Are classroom teachers able 
to implement the Letter Leaders program as intended within a classroom setting? 
2. What are teachers' reactions to the Letter Leaders program and its usefulness 
within the classroom to teach prewriting skills? 
3. Are there particular students that teachers state they have difficulty teaching 
prewriting skills using the Letter Leaders program? If so, what are the student 
characteristics? 
4. When the Letter Leaders program is implemented in the preschool classroom, is it 
effective for adequately preparing preschool children for the handwriting 
demands they will encounter in Kindergarten? 
5. Are all children engaging in the Letter Leaders program as intended? 
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6. Do teachers perceive that they adequately trained and qualified to carry out the 
program as intended? 
The following are questions believed by this author to be relevant to stakeholders as a 
result of the implementation of this program evaluation: 
1. Is the Letter Leaders program an efficient and effective handwriting program for a 
preschool population? 
2. Does the implementation of the Letter Leaders program impact teacher 
satisfaction? 
3. Is the Letter Leaders program easy to follow and implement? 
4. Are children actively engaged in the Letter Leaders program? 
5. Does the Letter Leaders program enhance the learning experience of students? 
Scope of the Evaluation 
Core purpose. This formative program evaluation is intended to provide 
preliminary descriptive information regarding the utility of the Letter Leaders program in 
a preschool classroom setting. The primary purpose of this program evaluation is to 
capture teachers ' perceptions and attitudes about the program in order to determine 
whether it is appropriate for classroom use as designed or with appropriate modifications. 
Information gathered from this evaluation will also be used to establish a database 
describing the results of the initial and follow up screening and of changes in 
performance as a result of the intervention. 
Time line. The duration of the program evaluation will be one academic year. It 
will begin with the training of participating classroom teachers in the administration of 
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the program. Then, all participating children with be screened using the measure 
developed by the author, the Letter Leaders Handwriting Screening for Preschoolers 
(HSP) which will be administered and scored by the trained classroom teachers. The 
program evaluation will conclude with qualitative data collection from the teachers in the 
form of surveys, formal and informal interviews and/or focus groups. 
Location. Blessed Sacrament Preschool, a private preschool program in Denver, 
Colorado. 
Number of participants. Three to 6 teachers and 60 to 120 students, with 
approximately 20 students per classroom. 
Inclusion criteria. Preschool aged children enrolled full-time at Blessed 
Sacrament Preschool and interested preschool teachers teaching children 4-6 years of age 
Exclusion criteria. Children less than 4 years of age and greater than 6 years 0 
months of age. 
Research Design and Methods 
Investigators for this program evaluation will receive proper training prior to 
engaging in any data collection. All program procedures, constructs and outcomes of 
interest will be operationally defined and described to investigators in a comprehensive 
way to ensure good inter-rater reliability. 
In the qualitative aspect of the research design for this formative program 
evaluation, data will be gathered by the researcher and trained investigators in three 
ways. First, information will be recorded during direct observation of participating 
teachers throughout the implementation of the program. Trained observers, through direct 
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observation and rating ofteachers executing the Letter Leaders program in the 
classrooms, will assess fidelity to the program as well as students' participation in the 
program. Second, a focus group with participating teachers and administrators will be 
conducted prior to initiation of the program and again after program completion. Third, at 
the end of the program semi-structured interviews will be administered to participating 
teachers. Information to be gathered via focus groups and semi-structured interviews will 
include attitudes and perceptions of the program, opinions regarding the quality of the 
program, and opinions on the utility of the program. 
There is a quantitative aspect of this program evaluation that will be used to 
establish a preliminary pilot database of numerical data, including assessment scores 
prior to admission to the intervention and after completion of the intervention, and 
change in scores from pretest to posttest. 
Data Management Plan 
The data management plan for this program evaluation will provide a secure and 
comprehensive system for collecting, storing, retrieving and analyzing data. 
Observational data will be collected by expert pediatric occupational therapists interested 
in participating in this program evaluation. This author will provide training for 
participating therapists on the Letter Leaders program, including the purpose of the 
program evaluation, and data collection methods. Standardized forms specifically for 
trained observer ratings and semi-structured interviews will be developed by the author. 
This author will act as moderator for the focus groups and semi-structured teacher 
interviews. Data will be collected from each interview and focus group in audio format. 
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Field notes will be taken and teachers will complete questionnaires during and after the 
implementation of the program. At the conclusion of each focus group and interview, this 
author will transcribe all of the audio content into a Microsoft Word document. To ensure 
that all information was transcribed, one of the trained raters will listen to and compare 
the audio against the transcribed word document. The audio and word document data will 
be stored in an encrypted online storage system. No identifying information will 
accompany any of these documents. 
Data will be analyzed by a statistician trained to analyze qualitative data in order 
to determine common themes and domains. The statistician analyzing the data will be 
given secure data with all personal identifying information removed. Transcripts of each 
interview and focus group will be generated in order to prepare for data analysis. Data 
will be stored in an online secure data storage application. Information acquired from this 
descriptive formative program evaluation will be for internal use only. 
Report Writing 
In order to disseminate the results of this program evaluation to stakeholders, this 
author will generate a report that includes the results of the data analysis and answers to 
the questions guiding this evaluation. This report will include a clinical bottom line, a 
one-page fact sheet highlighting the main findings of the program evaluation, and a page 
of recommendations for future implementations based on the results of this evaluation. 
Should the results of the program evaluation indicate that the Letter Leaders program is 
useful in a preschool classroom setting, a fact sheet highlighting the findings will be 
developed and generated to all stakeholders and program evaluation participants. 
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Conclusion 
The results of this program evaluation will be useful as a first determination of the 
applicability of the Letter Leaders program in a preschool setting. If the evaluation results 
indicate that it is a useful program in this setting, the specific information acquired from 
this evaluation will enhance the quality and service delivery of the Letter Leaders 
program in a preschool setting when it is implemented in the future. 
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Chapter 5- Funding Plan 
Project Description 
The proposed program, The Letter Leaders Complete Handwriting Program, 
utilizes current evidence to develop a screening tool, for preschool aged children that can 
detect probable handwriting difficulties. The screening tool is called, the Letter Leaders 
Handwriting Screening for Preschoolers (HSP). The program will also include a 
handwriting intervention program. This program may be implemented in a variety of 
ways, including individual occupational therapy sessions and small group occupational 
therapy sessions; at private and public preschool programs and private and public 
elementary school programs. The purpose of this funding plan will be to fully describe 
the costs associated with publishing the HSP and Letter Leaders Intervention Program, 
discuss the costs associated with developing and implementing a training module for this 
program and to determine the costs associated with dissemination of the pilot study 
results. Each of these areas will be discussed in detail in the form of a comprehensive 
budget plan and budget. 
Funding Plan Introduction 
This funding plan addresses three funding scenarios: (1) making the Letter 
Leaders HSP and Intervention Program ready for publishing, (2) creating a training 
module to teach occupational therapists how to administer and score the HSP and 
creating a training module to teach clinicians and educators how to implement the Letter 
Leaders Complete program (the screening and intervention program) and (3) 
disseminating the results of the pilot study conducted to establish reliability of the HSP. 
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First, the publishing costs are discussed. Second, fees for designing and executing a 
training module are discussed. Finally, dissemination costs are described for presenting 
the pilot study results at an annual American Occupational Therapy Association 
conference. 
Available Local Resources 
Local resources available in the metropolitan Denver area for the implementation of 
the HSP in preschool classrooms, for development of the training module and for 
dissemination of program evaluation results are described in this section. 
• Colorado Preschool program allots monies for each student enrolled in the 
program to cover educational materials. The HSP and Letter Leaders complete 
program should be considered appropriate education materials 
• Denver Preschool program provides consultation and education services to 
enrolled Denver preschools. This program may be interested in supporting the 
implementation of the HSP and/or Letter Leaders complete program 
• Occupational therapy students may be included to proof-read the training modules 
During their Level I or II fieldwork experiences, occupational therapy students may 
be included in development and design of the training module for the complete The 
Letter Leaders Complete Handwriting Program 
Needed Resources: Budget 
Publishing Costs 
A professional graphic designer will be hired as a consultant to finalize the HSP, 
the informative manual and the reproducible worksheets that will accompany The Letter 
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Leaders Complete Handwriting Program. Visual marketing materials, like a tri-fold 
brochure, postcard and Fact Sheet describing The Letter Leaders Complete Handwriting 
Program will be purchased through an online printing source like Vistaprint and Stock 
Layouts. Ten or twenty sets of completed Letter Leaders Complete Handwriting 
Program materials will be professionally printed from a local printing company like 
Kinkos for marketing purposes. Table 6 outlines the publishing costs associated with the 
initial marketing of the program. 
Table 6. Publishing Costs 
Budget Item Cost 
Graphic Designer $5000.00 
Graphic marketing materials package (template) $300.00 
Graphic marketing materials (printing) $500.00 
Professional Printing of Letter Leaders program materials $25.00/complete copy 
$250.00/10 complete 
cop1es 
Total: $6,050.00 
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Training module Costs 
The costs that exist to develop, market and implement a training module include: 
the author' s time to complete the training, marketing and advertising of the training 
module, materials fees and travel costs. The training module will be executed in two 
formats. One format will be appropriate for occupational therapists in the form of a 
continuing education course. The other format will be appropriate for early childhood 
educators in the form of a teacher in-service/training. While the venue, marketing and 
advertising channels may differ, the costs are similar and are highlighted in Table 7. 
Table 7. Training Module Costs 
Budget Item Cost 
Graphic Marketing Materials (template) $300.00 
Graphic marketing materials (printing) $500.00 
Direct mail/ email $500.00 
Advertising in relevant publications (Advance, Early Education $500.00 
periodicals) 
Local travel expenses $100.00 
Total: $1,900.00 
Dissemination of the Pilot Study Costs 
A poster presentation will be submitted to the American Occupational Therapy 
Association' s annual conference highlighting the results of the pilot study conducted by 
this author regarding the reliability of the HSP. If the poster is accepted, the costs 
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associated with this include the printing and shipping of the poster, registration for the 
conference, and any travel-related expenses. These expenses are described in Table 8. 
Table 8. Dissemination of the pilot study costs 
Budget Item Cost 
AOT A conference registration $400.00 
Poster printing/shipping $125.00 
Fact Sheet printing cost $100.00 
Travel $500.00 
Lodging/Meals $500.00 
Total: $1,625.00 
The funding for all three of the program costs will come from personal financing 
by this author and from profits incurred by the Colorado Center for Pediatric Learning 
and Development (CCPLD), a private pediatric rehabilitation practice owed solely by this 
author. CCPLD generates approximately $50,000.00 in profit annually. This is sufficient 
funding to finance all costs associated with The Letter Leaders Complete Handwriting 
Program. 
52 
Table 9. Possible available grants 
Tl'pe of Grant Name & Description Amount 
Federal The U.S. Department of Education Variable 
United States Department of offers grants through the Office of 
Education Elementary and Secondary Education 
http://www2.ed.gov/about/offices/l (OESE). Grants relevant to this 
ist/oese/index.html doctoral project might include: 
Innovative Approaches to Literacy or 
Race to the Top-Early Learning 
Challenge 
National Foundation Grants The Wallace Foundation-New York Variable 
Mission: to improve education and 
enrichment for disadvantaged children 
nationwide 
Local Foundation Grants Piton Foundation www.piton.org Variable 
The goal of the Piton Foundation is for 
every child in the metropolitan Denver, 
Colorado area known as the 'Children's 
Corridor' to have a medical home and 
graduate from high school. To that end, 
we are committed to educating the 
community about the needs of these 
children and encouraging, as well as 
making, investments to ensure their 
success." 
Local Foundation Grants Rose Community Foundation Variable 
www.rcfdenver.org 
A wards grants annual that support 
child and family development-
specifically relevant to this project 
include those related to high quality 
early childhood education 
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Chapter 6: Dissemination Plan 
The Letter Leaders program, both the HSP and the handwriting intervention 
program, was developed to identify and intervene with young children who have 
handwriting problems. The HSP is appropriate for use in preschool classrooms, and 1:1 
occupational therapy sessions. The handwriting intervention program is appropriate for 
use with children in preschool through second grade and may be executed in a variety of 
settings including: 1:1 occupational therapy, preschool and elementary school 
classrooms, and as a small group like a handwriting club. The primary purpose of this 
dissemination plan is to make the Letter Leaders program accessible to target audiences 
and to encourage appropriate users to incorporate the program into their current practice 
or curriculums. The secondary goal of this plan is to raise community awareness of the 
incidence of children with handwriting problems and the impact these problems have on 
school success. In order to be effective and achieve the goals stated below, this 
dissemination plan carefully matches the target users with appropriate dissemination 
materials, and timely execution. This dissemination plan includes short and long-term 
goals, targeted audiences, local and national dissemination plans, a proposed budget and 
a plan to evaluate the success of these dissemination efforts. 
Dissemination Goals: 
Long-term goals (2-5 years): 
• A grassroots effort to encourage a mandate that the handwriting ability of all 
preschool aged children will be sought after using local and national resources 
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and social media 
• Community awareness will be raised about the incidence of children with 
handwriting problems and the impact it has on school success so that parents 
request that their child's handwriting skills be screened in preschool 
• The complete Letter Leaders program will be known and used by pediatric 
occupational therapists and educators practicing throughout the United States 
Short-term goals (6 months-2 years): 
• The results of the HSP pilot study will be shared on a local and national level 
through publications, in-services, and professional presentations to raise 
awareness of the efficacy of the HSP 
• A training module in the form of a continuing education course for occupational 
therapists will be developed and advertised nationally to increase utilization of the 
program by therapists 
• A training module appropriate for teachers will be developed and advertised 
nationally to increase utilization of the program in classrooms 
• To raise community awareness, information about handwriting problems and the 
effect it has on children's success in the classroom will be disseminated through 
popular media channels: 
o A short informative video on Y ouTube 
o Facebook 
o Pinterest, Twitter and Instagram 
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o Parents Magazine 
Users: 
Access to the Letter Leaders program will benefit pediatric occupational 
therapists, early childhood educators, children, their parents and the community at large 
as this program aims to identify and remediate handwriting problems in young children. 
Target Audiences: 
Primary audience: The primary audience for this dissemination plan is pediatric 
occupational therapists working in private practice, outpatient and school systems. 
Secondary audience: The secondary audience for this dissemination plan is early 
childhood educators and administrators. 
Tertiary audience: The tertiary audience for this dissemination plan is the community, 
specifically parents of young children. 
Sources/messengers: 
This author will identify local and national pediatric occupational therapists 
willing to act as "champions" for the Letter Leaders program. These champions will help 
support the dissemination of the program by sharing success stories, providing in-depth 
trainings, and making written materials present to interested users. Each champion will 
have access to all Letter Leaders materials for her own professional use free of charge. 
Local Contacts to Aide in Dissemination of the Letter Leaders Program: 
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This author has contacts in the local community that will be integral in 
disseminating The Letter Leaders Complete Handwriting Program in the metropolitan 
Denver, Colorado area. As a member ofthe Denver Interagency Coordination Council 
and a frequent guest at the Colorado Children's Task Force Coalition, this author has 
access to the following individuals and agencies: 
• The head of Denver Public School's Child Find (the evaluation team responsible 
for eligibility into Part B of the IDEA) 
• Head Start and Early Head Start program directors 
• A liaison to the major' s office 
• Other local pediatric administrators 
• Individual willing to design and maintain a website related to The Letter Leaders 
Program and training modules 
National Contacts to Aide in Dissemination of the Letter Leaders Program: 
This author has professional acquaintances nationwide. Some of these are 
pediatric occupational therapists who own or manage their own private practice in New 
York, New Jersey, Pennsylvania, and California. This author will meet with each contact, 
introduce the Letter Leaders program to them and offer the program to them at no cost. 
This will increase recognition, accessibility and usability of the program on a national 
level. 
Key messages: 
For pediatric occupational therapists: 
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1. The HSP is an efficient and reliable tool to screen for handwriting problems in 
preschool aged children 
2. The HSP is a useful tool to aide in early identification and intervention of children 
with handwriting problems 
3. Incorporating the HSP into pediatric occupational therapy practice supports early 
intervention and evidence based practice 
For early childhood educators and administrators: 
1. The complete Letter Leaders program is an efficient and effective handwriting 
tool appropriate for in-classroom use 
2. The HSP is congruous with the Common Core State Standards 
3. Use of the complete Letter Leaders program in preschool classrooms may 
decrease the incidence of handwriting problems in children 
4. The Letter Leaders Handwriting Intervention program was designed to encourage 
automatic handwriting skills for all children 
For parents of young children (the community): 
1. 1 0% of children never develop adequate handwriting skills (Karlsdottir & 
Stefansson, 2002). These problems may have a negative impact on success in 
school and self-esteem (Graham, 1992) 
2. Early intervention has been found to be effective at remediating handwriting 
problems 
3. All preschool-aged children's handwriting should be screened to identify 
problems as early as possible 
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Communication activities: 
To properly communicate the above key messages, a variety of realistic and wide-
reaching communication activities will occur: 
Written materials: 
• Matching tri-fold brochures, postcards and factsheets explaining the Letter 
Leaders program will be developed and printed for direct mailing and person to 
person meetings to pediatric occupational therapists and early childhood 
educators 
• A journal article based on the results ofthe pilot study ofthe HSP will be 
completed and submitted to a peer reviewed journal within 1-3 months of the 
completion of this doctoral project 
• An online monthly newsletter will be developed and circulated via email to 
known colleagues. These known colleagues will be asked to redistribute the 
newsletter to their professional contacts. An option to subscribe to the newsletter 
will be embedded within the electronic newsletter and on the Letter Leaders 
website http://www .LetterLeaders.com 
Person-to-person contact: 
• A poster presentation proposal will be submitted to the annual American 
Occupational Therapy Association conference. The poster will explain the 
results of the pilot study conducted on the HSP 
• A journal article describing the pilot study conducted on the HSP will be 
submitted to peer-reviewed occupational therapy journals like the American 
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Journal of Occupational Therapy, the Canadian Journal of Occupational 
Therapy, British Journal of Occupational Therapy and the Australian 
Occupational Therapy Journal 
• One-on-one meetings will be sought out with this author's local and national 
colleagues to describe the Letter Leaders program and explain how it could be 
used in private occupational therapy practice and preschool classrooms 
Social-media: 
• A Facebook page will be developed explaining the key messages described above 
• A Linkedln page will be developed explaining the key messages described above 
• A Y ouTube video will be created and published showing how the Letter Leaders 
program can be used. Testimonials from parents and teachers using the program 
will be included at the beginning of the video 
• A Pinterest board showing the many uses of the Letter Leaders program will be 
created and published. 
• Links to the Pinterest board, the letter leaders website and the Facebook page will 
be found on the Y ouTube video and all written materials 
• A Twitter account will be created to disseminate information about the Leader 
Leaders program to customers, interested parents and occupational therapists 
Budget: 
The budget for this dissemination plan will include staffmg costs, travel costs, and 
materials costs. The following approximate budget has been developed to achieve the 
above stated short-term goals. Table 10 describes this budget in more detail. 
60 
• $1,000.00 for written materials. This includes templates, graphic design and 
conversion to electronic format 
• $1,400.00 for poster presentation at AOTA conference. This includes conference 
registration, poster printing and shipping, travel and lodging. 
• $5,000.00 for printing written materials in bulk 
• $500.00 for direct mailing. This author intends to dissemination most of the 
written materials in person 
• $2,500.00 website development url: http://www.LetterLeaders.com 
• $45.00-$60.00 per hour for staffing of YouTube video and person to person 
interactions 
• $1 ,000.00 per out-of-state person-to-person meeting. This will include travel, 
lodging and meals 
Table 10. Specific budget items for dissemination plan 
General Dissemination Activity Specific Budget Item Cost 
Written Marketing Materials Graphic template brochure $300.00 
Written Marketing Materials Graphic template letterhead & business $300.00 
card 
Written Marketing Materials Graphic template postcard $300.00 
Website design and Graphic designer hired to design $2500.00 
development www.letterleaders.com 
Advertising Direct mail costs $500.00 
Advertising Bulk printing of all written marketing $5000.00 
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materials at www.vistaprint.com 
AOTA poster presentation Registration Fee $300.00 
AOT A poster presentation Poster Printing and shipping $100.00 
AOT A poster presentation Travel and lodging $1000.00 
Out-of-state meetings Travel, lodging, marketing materials $1000.00 
(per meeting) 
Staffing Per hour rate for occupational therapist $45.00-
or COT A during person-to-person $60.00/hour 
meetings and social media marketing 
development 
Total Short-term Goal Budget: $10,000.00-$15,000.00 depending on number of out-of-
state meetings and staffing needs 
Evaluation: 
Evaluating the success of the above efforts will occur throughout the 
dissemination plan. Success of this dissemination effort will be measured in the following 
ways: 
• 
• 
Tracking the number of occupational therapy users of the Letter Leaders program 
Tracking the number of early childhood educator users of the Letter Leaders 
program 
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• Tracking the number of subscribers/visitors/followers/friends to social media 
sites (Y ouTube, Pinterest, Face book, Twitter and Linkedln) 
• 
• 
• 
Tracking the number of subscribers to the Letter Leaders newsletter 
Acceptance of the poster presentation proposal at the AOT A conference 
Feedback from potential users 
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Chapter 7 Conclusion 
This project focused on designing and evaluating a handwriting screening and 
intervention (Letter Leaders Handwriting) program appropriate for use with preschool 
aged children. The screening is intended for use with four-year-old children to determine 
whether handwriting problems might exist. Initial pilot study results indicate moderate 
test-retest reliability and excellent inter-rater reliability of this instrument. What follows 
is a discussion of this project's innovative contributions to the occupational therapy 
evidence base. First is a description of the relevant evidence-based literature and policies 
that exist to support the need for such a program. Second is a brief description of the 
Letter Leaders Handwriting program. Finally, a discussion of the pilot study results 
conducted by this author in 2012 is shared. 
Relevant Literature and Policy 
Developmentally Appropriate Practice (DAP), originally described by Bredekamp 
(1987), takes into account a child's developmental readiness for tasks and activities. DAP 
requires that education curriculum be appropriate for an individual child's age and 
developmental status and demands that best practice for educating young children be 
based on knowledge and facts about human development (Coople & Bredekamp, 201 0). 
Proponents of this model suggest that children' s learning experiences across the early 
childhood years (birth to age eight), and particularly between pre-kindergarten and third 
grade, need to be far better integrated and aligned, and that early childhood programs 
need to provide more enriching and intensive learning experiences (Coople & 
Bredekamp, 2010). 
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Another model, Response to Intervention (R Tl), an academic intervention model, 
is used in many public schools across the United States for providing early assistance to 
children who demonstrate difficulty learning at a rate that is expected for their age and 
grade level (Klotz & Canter 2007). RTI adheres to the following core assumptions: (a) 
that early intervention is critical for preventing initial problems from getting out of 
control, (b) that implementation of a multi-tiered service delivery model is necessary, and 
(c) that screening of all children is necessary to identify students who may be at risk for 
poor learning outcomes (Klotz & Canter, 2007). 
The education models described previously emphasize early screening, 
identification and intervention, individualized developmentally appropriate curriculum, 
and outcome research. They have been recognized as appropriate aspects of evidenced-
based practice (VanDerHeyden & Jimerson, 2005 ; National Governors Association 
Center for Best Practices, 2010; Copple & Bredekamp, 2010). The Letter Leaders 
Handwriting program supports these initiatives, but is related specifically to 
developmental readiness for handwriting. The research is clear on the need for early 
intervention to prepare children for the demands of kindergarten, and in recent years the 
value of early screening measures has been recognized at the national level. After 
President Barack Obama' s election to his first term in office, published material from his 
administration (United States Department of Education, n.d.) stated this: 
"The years before a child reaches kindergarten are among the most critical in his 
or her life to influence learning. President Obama is committed to providing the support 
that our youngest children need to prepare to succeed later in school. The President 
supports a seamless and comprehensive set of services and support for children, from 
birth through age 5." (Para. 1) 
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During the 2013 State of the Union Address, President Obama revisited this goal again 
adding," ... high quality preschool should be available to every child in America ... Every 
dollar invested in preschool education, saves $7.00 later on." 
(from: http:/luseconomy.about.com/od/Politics/p/2013-State-of-the-Union-Address.htm) 
Program Description 
The Letter Leaders Handwriting Program is a comprehensive handwriting 
readiness product which includes: (a) a screening to identify preschool-age children with 
probable handwriting problems, (b) the Handwriting Screening for Preschoolers (HSP), 
(c) an accompanying informative manual and, (d) an intervention protocol. This 
comprehensive handwriting program was designed for preschool learners or for 
handwriting remediation with elementary-age children. The complete program was 
designed for use in a traditional preschool setting, an early Head Start-style program, an 
early-grades elementary school classroom, or in a one-to-one session between a child and 
an occupational therapist. It can be used on its own or as a compliment to other 
handwriting programs already in place. 
The screening was constructed to be appropriate for children ages 4 years 0 
months through 6 years 0 months. It was developed to screen a child's visual motor 
integration, pencil control, fine motor dexterity and crossing midline skills. Each of these 
skills is thought of as the foundation skills required for adequate handwriting (Case-
Smith & Pehoski, 1992; Laszlo & Bairstow, 1984; Maeland, 1992; Tseng & Murray, 
1994; Weil & Amundson, 1994). This screening tool is intended to be an efficient and 
effective measure to identify preschool aged children at risk for handwriting problems. 
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Results can also guide the provision of in-classroom handwriting instruction. 
The Letter Leaders Handwriting Program was developed for use with children 
four years of age and older. It is a structured handwriting instruction program that 
provides developmentally appropriate prewriting activities and includes supplemental 
activities to encourage hand strengthening, dexterity, and in-hand manipulation skills that 
support success with pencil control necessary to form letters. With the Letter Leaders 
handwriting program, letters are taught in groups called Letter Leader Letter Families. 
The letter groups are based on how the letter is formed and the type of lines that comprise 
the letter, whether vertical, horizontal, diagonal, or curved. 
Pilot Study Results and Findings 
To establish the reliability of the HSP, a pilot study was conducted January 1, 
2012 through June 1, 2012, to collect preliminary data. The goal of this study was to 
determine whether the HSP has good test-retest and inter-rater reliability. Ethical 
approval of the study was received from Boston University's Internal Review Board. 
The participants in the convenience sample for this study included nine males and seven 
females (N= 16), a group of sixteen typically developing children attending a private 
preschool in Denver, Colorado. All sixteen students presented with a strong right-hand 
preference. Ages ranged from four years seven months to five years seven months. Ethnic 
distribution of the participants was 82% Caucasian, 6% Asian and 12% Hispanic. 
Pearson product-moment correlations were calculated between the two 
administrations of the HSP for each child. A moderate correlation (r = .52-.68) was found 
for seven of the 11 possible scores and indicated statistically significant test-retest 
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reliability. The remaining four correlations were low (r = .06-.49). 
Cronbach' s alpha was used to calculate inter-rater reliability (see Table 2). Nine 
of the subtests showed excellent inter-rater reliability (a =0.89-1.0). Two of the visual 
motor subtests, the circle (a= .70) and diagonal (a= .75), showed adequate inter-rater 
reliability. The purpose of the pilot study was to collect preliminary data on the reliability 
of the HSP. Results indicate moderate test-retest reliability and high inter-rater reliability. 
These results suggest a larger multi-site study is warranted to more accurately assess 
reliability of the HSP and to determine the validity of this tool. 
Expected Outcomes of the Letter Leaders Program 
The purpose of the Letter Leaders Handwriting program is to ensure that each 
child enters elementary school equipped with the motor skills necessary for the 
acquisition of automatic handwriting as an effective form of communication. The 
expected short-term outcome of the Letter Leaders Handwriting program is development 
of a strong foundation of a child's motor skills, specifically skills required to encourage 
automaticity with the motor aspect of handwriting. The expected long-term outcome is 
achievement of controlled, fluid, and legible handwriting that children in elementary 
school use to demonstrate knowledge and understanding of what they are learning in the 
classroom. The Letter Leaders Handwriting program was designed to focus on early 
detection, identification, and intervention of handwriting skills for preschool aged 
children. Specific outcomes were designed to provide a screening of all preschool aged 
children to encourage early detection of handwriting problems, early intervention for 
those children who show evidence of handwriting problems, implementation of a 
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structured handwriting program based on current evidence about handwriting and guided 
by developmental and motor theories and provide the profession of occupational therapy 
with an additional evidence-based assessment tool. 
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Program Title: Letter Leaders Program Implemented in a Preschool Classroom 
Inputs Problem Activities 
Resources Theory Outputs 
Program Clients Nature of the Problem Interventions and 
-Preschool teachers 
·No research based, Activities 
-Preschool developmentally • Provide training to 
administrators appropriate handwriting preschool teachers 
-Preschool children program targeted at -Provide consultation and 
-Staff Occupational preschool aged children. oversight of Letter 
therapy practitioners 
-Some children enter Leaders program 
kindergarten ill prepared -Conduct teacher in-
for the motor demands services 
of handwriting. -Obtain feedback from 
·With developmentally teachers during and after 
Program Resources appropriate training and the program evaluation 
practice fewer children 
-CCPLD staff would struggle with 
experience handwriting in 
-Funding to pilot the kindergarten. program and pay OT 
practitioners to carry 
Program Outputs out the evaluation 
-Support from early Program Theory 
-Completed Letter Leaders 
childhood community 
-Motor Learning program including: 
networks (Early 
-Screening 
Childhood Council, -Developmental 
-Workbooks 
Colorado Children's 
-Manual 
Task force, Early Head 
-Number of teachers trained 
Start to use the complete Letter 
·Research based Leaders program in their 
program classrooms 
-Letter Leaders 
-Number of preschool 
screening students using the Letter 
-Letter Leaders Leaders complete program 
workbooks in their pre-kindergarten 
classroom 
f-t> 
Outcomes 
Short-Term 
Outcomes 
-Teachers trained 
and competent 
in carrying out 
the Letter 
Leaders 
screening and 
training program 
within their 
classrooms 
-Teachers 
interested in 
and understand 
the theory 
behind the 
Letter Leaders 
program 
1-+ 
Intermediate 
Outcomes 
Teachers 
consistently carry 
out Letter Leaders 
program 
appropriately 
1 
Long-Term 
Outcomes 
·Higher 
percentage of 
children enter 
Kindergarten 
prepared for 
handwriting 
External/Environmental Factors: (facility issues, economics, public health, politics, community resources, or laws and regulations) 
-Potential lack of school resources to continue with Letter Leaders program after free pilot program 
-Resistance from preschool staff to adopt new handwriting curriculum 
-Potential lack of time to implement Letter Leaders program In preschool classrooms without deleting something else from their current curriculum 
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Appendix B 
The Handwriting Screening for Preschoolers Notes 
Hand Preference: -------------------
Child Name ____________ _ 
Rater _________________ _ Seated Posture:----------- ---
Date of Birth, ____________ __ 
Pencil Grasp: - ------- -------
Daie of Evaluation _______________ _ 
Helper Hand: ---------------------
Age in Months __ _ 
Attention I Focus : 
Total Unes #of Points 
Vertical Line Subtest 
Horizontal Line Subtest Other: 
Vertical Horizontal Circle Diagonal Plus 
Visual Motor Subtest 
#of Touches Time. to Complete 
Spiral Subtest 
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Vertical Line Subtest 
Admjojstrator 
V1A V1S 
V2A V1S 
Timed Trial 
The Handwriting Screening for Preschoolers 
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Horizontal Line Subtest nmedTrlal 
H1A 
Admjnjstrator 
HtS 
·Sll.ldrull. 
H2A H2S 
The Handwriting Screening for Preschoolers 
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Admjnjstntl9r 
·· ;·:· 
. .. 
.. +., 
• • < :.~::0 ' 
The Handwriting Screening for Preschoolers 
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The Handwriting Screening for Preschoolers 
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tMI: ·~ 
The Handwriting Screening for Preschoolers 
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Appendix C Executive Summary 
Introduction 
Handwriting is one of the main activities in which a child engages during his or 
her learning years. Studies support the supposition that adequate handwriting is a 
necessary skill for a child to succeed in elementary school and beyond (Feder & 
Majnemer, 2003). It is estimated that 30% to 60% of a child's school day is spent 
completing written work (Marr, Windsor, & Cermak, 2001; McHale & Cermak, 1992). 
This written work is the primary means by which a teacher evaluates the child's learning. 
Studies have shown that legibility and handwriting speed influence a child's success in 
school (Graham, 2011). However, 10% to 30% of elementary school aged children have 
handwriting problems (Karlsdottir & Stefansson, 2002). Because children are required to 
submit written assignments in nearly every class beginning in the first grade, they 
typically fall behind academically when completion of these assignments becomes 
burdensome and time-consuming (Graham, 1992; Hammerschmidt & Sudsawad, 2004). 
As a result, learning is impaired, grades suffer, and the child may experience poor self-
esteem (Engel-Yeger, Nagauker-Yanuv, & Rosenblum, 2009; Feder & Majnemer, 2007). 
Without formal intervention, children who have difficulty with handwriting in 
kindergarten through second grade continue to struggle as they progress through school 
and in many cases achieve less school success as the cognitive and motor demands 
increase (Graham, 2011). This author proposes it as essential that all preschool children 
be screened for indicators of possible future handwriting problems during their pre-
kindergarten year. Unfortunately, screening proves to be a problem because at present 
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there are few assessments that are appropriate for measuring handwriting skills in 
children under the age of five (Hoy, Egen, & Feder, 2011; van Hartingsveldt, De Groot, 
Aarts, & Nijhuis-Van Der Sanden, 2011). Furthermore, the handwriting assessments that 
do exist are not appropriate for use with preschool aged children. Occupational therapists 
(OT) try to circumvent this shortcoming by using a combination of several fine motor and 
visual motor tests to ensure a comprehensive assessment of the motor aspect of 
handwriting skills (Feder, Majnemer, & Synnes, 2000). This is both costly and time-
consuming as the OT must have access to more than one assessment tool, and must allot 
the time to administer each one. 
The focus of this project is to develop a screening to measure the potential for 
future handwriting difficulty in elementary school by detecting deficits with the 
underlying motor performance factors necessary for adequate handwriting precision in 
preschool aged children. In addition, the author proposes the development of an 
intervention program specifically designed for preschool aged children. While there are 
intervention programs currently available to work with this age group, a comprehensive 
program that evaluates and provides intervention strategies for preschool aged children 
does not currently exist (Asher, 2006). 
The Letter Leaders Handwriting Program 
The Letter Leaders Handwriting Program is a comprehensive handwriting 
readiness product and includes: (a) a screening to identify preschool-age children with 
probable handwriting problems, (b) the Handwriting Screening for Preschoolers (HSP), 
(c) an accompanying informative manual and, (d) an intervention protocol. This 
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comprehensive handwriting program was designed for preschool learners or for 
handwriting remediation with elementary-age children. The complete program is 
designed for use in a traditional preschool setting, an early Head Start-style program, an 
early-grades elementary school classroom, or in a one-to-one session between a child and 
an occupational therapist. It can be used on its own or as a compliment to other programs 
already in place. 
The screening is constructed to be appropriate for children ages 4 years 0 months 
through 6 years 0 months. It was developed to screen a child's visual motor integration, 
pencil control, fine motor dexterity and crossing midline skills. Each of these skills is 
thought of as the foundation skills required for adequate handwriting (Case-Smith & 
Pehoski, 1992; Laszlo & Bairstow, 1984; Maeland, 1992; Tseng & Murray, 1994; Weil 
& Amundson, 1994). This screening tool is intended to be an efficient and effective 
measure to identify preschool aged children at risk for handwriting problems. Results can 
also guide the provision of in-classroom handwriting instruction. 
To establish the reliability of the HSP, a pilot study was conducted January 1, 
2012 through June 1, 2012, to collect preliminary data. The goal of this study was to 
determine whether the HSP has good test-retest and inter-rater reliability. Ethical 
approval of the study was received from Boston University's Internal Review Board. 
The participants in the convenience sample for this study included nine males and seven 
females (N=16), a group of sixteen typically developing children attending a private 
preschool in Denver, Colorado. All sixteen students presented with a strong right-hand 
preference. Ages ranged from four years seven months to five years seven months. Ethnic 
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distribution of the participants was 82% Caucasian, 6% Asian and 12% Hispanic. 
Pearson product-moment correlations were calculated between the two 
administrations of the HSP for each child. A moderate correlation (r = .52-.68) was found 
for seven of the 11 possible scores and indicated statistically significant test-retest 
reliability. The remaining four correlations were low (r = .06-.49). 
Cronbach's alpha was used to calculate inter-rater reliability (see Table 2). Nine of the 
subtests showed excellent inter-rater reliability (a =0.89-1.0). Two ofthe visual motor 
subtests, the circle (a= .70) and diagonal (a= .75), showed adequate inter-rater 
reliability. 
The Letter Leaders Handwriting Program was developed for use with children 
four years of age and older. It is a structured handwriting instruction program that 
provides developmentally appropriate prewriting activities and includes supplemental 
activities to encourage hand strengthening, dexterity, and in-hand manipulation skills that 
support success with pencil control necessary to form letters. With the Letter Leaders 
handwriting program, letters are taught in groups called Letter Leader Letter Families. 
The letter groups are based on how the letter is formed and the type of lines that comprise 
the letter, whether vertical, horizontal, diagonal, or curved. 
National Support for Preschool Programming 
Developmentally Appropriate Practice (DAP), originally described by Bredekamp 
(1987), takes into account a child's developmental readiness for tasks and activities. DAP 
requires that education curriculum be appropriate for an individual child's age and 
developmental status and demands that best practice for educating young children be 
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based on knowledge and facts about human development (Coople & Bredekamp, 2010). 
Proponents of this model suggest that children' s learning experiences across the early 
childhood years (birth to age eight), and particularly between pre-kindergarten and third 
grade, need to be far better integrated and aligned, and that early childhood programs 
need to provide more enriching and intensive learning experiences (Coople & 
Bredekamp, 2010). 
Another model, Response to Intervention (R TI), an academic intervention model, 
is used in many public schools across the United States for providing early assistance to 
children who demonstrate difficulty learning at a rate that is expected for their age and 
grade level (Klotz & Canter 2007). RTI adheres to the following core assumptions: (a) 
that early intervention is critical for preventing initial problems from getting out of 
control, (b) that implementation of a multi-tiered service delivery model is necessary, and 
(c) that screening of all children is necessary to identify students who may be at risk for 
poor learning outcomes (Klotz & Canter, 2007). 
The education models described previously emphasize early screening, 
identification and intervention, individualized developmentally appropriate curriculum, 
and outcome research. They have been recognized as appropriate aspects of evidenced-
based practice (VanDerHeyden & Jimerson, 2005 ; National Governors Association 
Center for Best Practices, 201 0; Copple & Bredekamp, 201 0). The complete Letter 
Leaders program supports these initiatives but is related specifically to developmental 
readiness for handwriting. The research is clear on the need for early intervention to 
prepare children for the demands of kindergarten, and in recent years the value of early 
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screening measures has been recognized at the national level. After President Barack 
Obama's election to his first term in office, published material from his administration 
(United States Department of Education, n.d.) stated this: 
"The years before a child reaches kindergarten are among the most critical in his 
or her life to influence learning. President Obama is committed to providing the support 
that our youngest children need to prepare to succeed later in school. The President 
supports a seamless and comprehensive set of services and support for children, from 
birth through age 5." (Para. 1) 
During the 2013 State of the Union Address, President Obama revisited this goal again 
adding, " ... high quality preschool should be available to every child in America ... Every 
dollar invested in preschool education, saves $7.00 later on." 
(from: http:/luseconomy.about.com/od/Politics/p/2013-State-of-the-Union-Address.htm) 
Expected Outcomes of the Letter Leaders Program 
The purpose of the Letter Leaders program is to ensure that each child enters 
elementary school equipped with the motor skills necessary for the acquisition of 
automatic handwriting as an effective form of communication. The expected short-term 
outcome of the complete Letter Leaders program is development of a strong foundation 
of a child's motor skills, specifically skills required to encourage automaticity with the 
motor aspect of handwriting. The expected long-term outcome is achievement of 
controlled, fluid, and legible handwriting that children in elementary school use to 
demonstrate knowledge and understanding of what they are learning in the classroom. 
The complete Letter Leaders program was designed to focus on early detection, 
identification, and intervention of handwriting skills for preschool aged children. Specific 
outcomes were designed to provide a screening of all preschool aged children to 
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encourage early detection of handwriting problems, early intervention for those children 
who show evidence of handwriting problems, implementation of a structured handwriting 
program based on current evidence about handwriting and guided by developmental and 
motor theories and provide the profession of occupational therapy with an additional 
evidence-based assessment tool. 
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